■ A method for depositing wear-resistant coatings on metal 
surfaces of machine components and articles, said method 
comprisXng the following steps: 

(i) piroviding an ion-plasma deposition chamber; 

(ii) locating said machine components or articles being 
treated inside\said ion-plasma deposition chamber as an anode; 

(iii) locating in said chamber cathodes made from the Group 
IVA - VIA metals artd/or alloys thereof; 

(iv) establishing in said chamber a gas atmosphere wherein 
the gas is selected from the group consisting of inert or non- 
inert gases and mixtures Vhereof ; 

(v) effecting, wheneve\ necessary, ion cleaning of surfaces 
of machine components or artioles; 

(vi) effecting selective io!la-plasma deposition of microlayers 
of a coating, wherein at least one\micro layer (a) consists of said 
metals, mixtures thereof or substitution alloys, a second 
microlayer (b) consists of solutions ol^ nonmetallic atoms of 
nitrogen, carbon, and boron in said meta\s, and a third microlayer 
(c) consists of chemical compounds of saidNmetals with nonmetals 
in the form of nitrides, carbides, borides aAd mixtures thereof; • 

(vii) subjecting one or more of said microVLayers to treatment 
by implanting thereinto high energy non-metallic \ons ; 

(viii) cooling and unloading said machine compcs^nents or 
articles from said chamber. 

1'7* A method as defined in claim CHARACTERIZED i\ that 
after having been cooled and unloaded said machine components or 
articles are subjected to vibromechanical treatment with mics^o- 
pellets . 



A method as defined in claim /^^. wherein said machine 
components or articles are made from titanium, titanium alloys, 
steels or nickel -based alloys. 




Tiethod as defined in claim /^j wherein said cathodes are 
selecteov from tit^ajTrurrr-aAioY^, steels or nickel-based alloys which 
after hav\ng been cooled form a composvEl^on--sjjni]^ to the base 

material ofya machine component or article. 

A method as defined in claim ({/; wherein said plurality of 
microlayers is ^elected from the numbers 3-500, and said 
microlayers (a) , \(b) , (c) alternate successively. 

A method a^defined in claim wherein the thickness 
values of said microl\yers (a) , (b) , (c) are in a ratio of 
1.0:2.0:2.5. 

. A method as defiA^ed in claim /^^ comprising preliminary 
deposition of a microlayerXconsisting of scandium, yttrium or 
other rare earth metal having a thickness of 0.02 to 0.08 micron 
before step (vi) 

^3. A method as defined in Nclaim wherein the reaction gas 
is nitrogen, acetylene, methaneXor diborane . 

A method as defined in claim wherein ion deposition is' 
effected with ions of argon, or nitrogen, or carbon, or boron at 
an accelerating voltage of 10-50 kV, at a radiation dose of 

1014 - 1018 ion/sq.cm and an ^nerqy of ions of 5x103 

1x105 eV. 

2:^^ A method as defined in claim fJPj wh^^rein said ion-plasma 
deposition step (vi) comprises the steps of dVpositing; 

(a) a scandium microlayer in argon atmosphere; 

(b) a titanium microlayer in argon atmosphere; 





(ta) a microlayer comprising a solid solution of implanted 
nitrogerbNions in titanium in an atmosphere comprising a mixture of 
nitrogen and argon; 

(d) a Vlcrolayer comprising titanium nitride implanted with 
nitrogen ions\in nitrogen atmosphere. 

(e) a zirconium microlayer in argon atmosphere; 

(f) a microlayer comprising a solid solution of implanted 
nitrogen ions in ziVconium in an atmosphere comprising a mixture 
of nitrogen and argorvj 

(g) a microlayer c'tomprising zirconium nitride implanted with 
nitrogen ions in nitrogerrv atmosphere ; and 

(h) the step of repeat\ng said steps (b-g) to provide the 
required plurality of microlaVers . 

^ip^ A method as defined iA claim wherein said deposition 
step (vi) comprises depositing; 

(a) a first microlayer compriysing alloys of titanium and 
zirconium in an inert gas atmosphe] 

(b) a microlayer comprising alloVs of titanium and zirconium 
implanted with nitrogen ions in an atmosphere of a mixture of said 
inert gas and nitrogen; 

(c) a microlayer comprising titanium ^d zirconium nitrides 
implanted with nitrogen ions in nitrogen atmosphere; 

(d) repeating said steps (a) - (c) to pro^^ide the required 
plurality of microlayers; 

(e) ion deposition with argon ions of the d^osited 
multilayer coating . 

o27» A method as defined in claim *^ 6/ wherein sai^ deposition 
step (vi) comprising depositing: 



(a) a itn.Xrolayer of titanium and zirconium alloys in an inert 




gas; 



(b) alloysX of titanium and zirconium with boron in a mixture 
of an inert gas Wth diborane; 

(c) titanium Vnd zirconium borides implanted with boron; 

(d) repeating ^id steps (a) - (b) to provide the required 
plurality of microlayWs; 

(e) ion implantation with argon the multilayer coating 
deposited . 

J2J^. a wear-resistant Ncoating of metal surfaces, comprising 
deposited on said surfaces \y ion-plasma deposition process at 
least one microlayer consistiW of Group IVA - VIA metals; their 
mixture or substitution alloys \ at least one microlayer consisting 
of solutions of nonmetal atoms o}i nitrogen, carbon, boron in said 
metals, at least one microlayer of\ chemical compounds of said 
metals with nonmetals in the form ofs. nitrides , carbides, borides 
and mixtures thereof, implanted in atXleast one of any of said 
microlayers high- energy nonmetal ions selected from the group 
^^co nsisting of arcfon, nitroQen, carbon or \oron -ions. 



Machine components and articles deposited by the method 
as claimed in claim 

3 Machine components and articles having a coating 
according to claim 



